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Abstract 


An  experimental  program  for  the  measurement  of  the  vertical  ozone  distribution 
was  initiated  by  the  Air  Force  Cambridge  Research  Laboratories  in  January  1963. 

A  network  of  eleven  ozonesonde  stations  was  established  in  North  America  to  pro¬ 
vide  high  resolution  observations  of  the  vertical  ozone  distribution  for  a  variety  of 

research  purposes.  _  _  '  ^ _ 

The  resultant  data  are  being  published  in  a  series  of  reports.  The  first  volume 
contained  the  ozonesonde  and  associated  radiosonde  observations  for  the  months  of 
December  1962  through  March  1963.  This  second  volume  contains  the  ozonesonde 
and  associated  radiosonde  observations  for  the  months  of  April  through  August  1963. 

Also  included  in  Volumn  2  are  the  average  distributions  of  ozone  over  the  North 
American  continent  as  derived  from  the  network  observations.  Data  averages  for 
overlapping  bimonthly  periods  are  presented  for  January- February  through  July- 
August  1963. 
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Ozonesonde  Observations 
Over  North  America 


1.  INTRODUCTION 

A  systematic  observational  program  designed  to  extend  our  knowledge  of  the 
structure  and  behavior  of  the  vertical  ozone  distribution  was  initiated  in  January 
1963  by  the  Air  Force  Cambridge  Research  Laboratories.  A  network  of  eleven 
ozonesonde  stations  has  been  established  with  the  cooperation  of  the  Air  Weather 
Service,,  the  Canadian  Meteorological  Branch,  and  five  universities  in  the  United 
States.  The  participating  stations  are  listed  in  Table  1  and  shown  on  the  locator 
chart  in  Figure  1. 

The  1963  schedule  of  balloon-borne  ozonesonde  observations  comprises 
ascents  each  Wednesday  at  all  network  stations.  The  ozonesonde  observation, 
which  includes  companion  measurements  of  temperature,  pressure,  and  humidity, 
is  substituted  for  the  conventional  radiosonde  ascent  at  those  network  stations 
which  are  a  part  of  the  radiosonde  network.  In  addition  to  the  regular  Wednesday 
observations,  a  special  synoptic  series  of  daily  launches  at  1200Z  at  all  stations 
was  scheduled  for  the  period  29  April  to  10  May  1963.  The  published  data  also 
include  few  unscheduled  ascents  made  in  situations  of  special  meteorological 
interest. 


(Received  for  publication  26  May  1964) 
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TABLE  1.  Ozonesonde  network 


Station 

Lat.  (Deg.  N) 

Long.  (Deg.  W) 

Albrook  Fid,  Canal  Zone  (AWS) 

9.0 

79. C 

Colorado  State  University,  Fort  Collins 

40. S 

105.1 

Eielson  AFB,  Fairbanks,  Alaska  (AWS) 

64.8 

147.9 

Florida  State  University,  Tallahassee 

30.4 

84.3 

Fort  Churchill,  Manitoba  (Canadian  Met.  Br.) 

58.8 

94.1 

Goose  Bay,  Labrador  (Canadian  Met.  Bi 

53.3 

60.4 

L.  G.  Hanscom  Fid.,  Bedford,  Mass. 

42.5 

71.3 

Thule  AFB,  Greenland  (AWS) 

76.5 

68.8 

University  of  New  Mexico,  Albuquerque 

35.0 

106.6 

University  of  Washington,  Seattle 

47.4 

122.3 

University  of  Wisconsin,  Madison 

43.1 

89.4 
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2.  INSTRUMENTATION 

The  ozone  Observations  were  obtained  by  the  use  of  the  chemilurnmescent-type 
ozonesor.de  developed  by  V.  Regener  (I960).  The  dry  chemical  instrument  measures 
the  lipht  energy  released  as  a  result  of  the  luminescent  reaction  of  ozone  with  a 
silica- gel  disc  treated  with  an  organic  dye,  Rhodamin  B.  The  photon  yield  of  the 
disc,  which  is  proportional  to  the  ozone  concentration,  is  detected  by  means  of  a 
photomultiplier  tube.  The  current  output  of  the  photomultiplier  is  amplified,  fed 
into  the  transmitter  circuit  of  the  radiosonde,  and  the  ozone  signal  is  telemetered 
to  a  ground-based  receiver  along  with  the  conventional  radiosonde  data.  The  ozone 
signal  interrupts  the  normal  sequence  of  radiosonde  data  to  provide  measurements 
i  me,  ozone  reference,  and  instrument  temperature  of  a  few  seconds  duration 
evi  ry  15  seconds.  The  1200-gram  sounding  balloon  used  in  the  program  has  an 
averag  rate  of  rise  of  1000  ft  min*1  which  results  in  ozone  measurements  at 
approximately  250-ft  intervals  in  the  vertical. 

The  standard  ozone  source  of  the  ultraviolet  type  is  used  in  the  field  to  pre¬ 
condition  the  sonde,  to  adjust  the  sensitivity,  and  to  calibrate  the  instrument. 

Ozone  is  produced  by  irradiation  of  an  oxygen-air  stream  by  a  quartz  mercury  lamp. 
The  ozone  source  strength  depends  on  many  factors  including  the  intensity  of  the 
lamp  in  .he  ultraviolet,  the  rate  of  oxygen  and  air  flow,  the  temperature  and 
pressure  of  the  gas  stream,  and  the  amount  of  ozone  destruction  within  the 
generator  and  tubing.  In  practice  it  has  been  difficult  to  achieve  stability  of  all 
the  factors  required  for  precise  calibration  of  the  ozonesonde.  We  therefore  must 
rely  on  available  observations  of  the  total  ozone  amount  obtained  with  the  Dobson 
spectrophotometer  for  absolute  calibration.  Such  measurements  are  made  daily 
at  a  number  of  stations  throughout  the  network  area  by  the  United  States  Weather 
Bureau  and  the  Meteorological  Office  of  Canada.  The  ozone  concentration  at  all 
levels  for  a  particular  sounding  is  corrected  by  a  single  factor  given  by  the  ratio 
of  the  spectrophotometer  measurement  to  the  integrated  amount  measured  by  the 
sonde  plus  a  residual  amount  estimated  by  assuming  the  ozone  mixing  ratio  is 
constant  from  the  top  of  the  sounding  to  the  top  of  the  atmosphere.  Published  data 
include  only  those  soundings  reaching  an  altituae  considered  sufficient  for  a  reliable 
estimate  of  the  residual  amount.  .  , 

The  exact  nature  of  the  reactions  involved  in  the  chemiluminescent  method  of 
ozone  measurement  remains  obscure.  Confidence  in  the  accuracy  and  utility  of  the 
sonde  was  realized  only  after  extensive  laboratory  and  field  tests  conducted  by  the 
University  of  New  Mexico,  Parametrics,  Inc.,  and  the  Air  Force  Cambridge 
Research  L  aDoratories.  An  estimate  of  the  relative  accuracy  of  the  Regener 
sonde  may  be  obtained  by  reference  to  a  series  of  performance  tests  of  production 


4 


models  carr  ied  out  at  Bedford,  Massachusetts,  in  December  1962  just  prior  to  the 
start  of  the  network  program.  A  total  of  15  ascents  were  made  over  a  test  period 
of  13  days.  The  series  included  six  pairs  of  observations  with  an  average  interval 
between  release  times  of  less  than  two  hours.  The  resultant  data  were  presented  as 
the  first  of  the  series  of  soundings  published  in  Volume  i.  It  is  difficult  to  estimate 
the  combined  effect  of  all  sources  of  error  inherent  in  the  ozone  observations. 
Hence,  this  presentation  of  data  from  the  experimental  ozonesonde  network  is 
considered  provisional  and  reference  to  this  fact  should  be  made  if  the  data  are 
used  in  published  research  papers. 


3.  OZONESONDE  DATA 

This  second  volume  in  the  ozonesonde  network,  series  contains  data  of  the 
individual  ascents  obtained  during  the  time  interval  April  1963  through  August  1963. 

It  also  includes  the  special  synoptic  series  of  observations  scheduled  for  the  period 
29  April  to  10  May.  The  ascents  are  arranged  in  chronological  order  and  in  order 
of  increasing  latitude  on  a  given  observational  day..  The  release  times  are  designated 
on  the  charts  in  Greenwich  Meridian  Time.  A  summary  of  these  ascents  is  given 
in  Table  2.  . 

Individual  data  points  were  extracted  from  the  flight  records  at  half- minute 
intervals,  corresponding  to  approximately  500 -ft  intervals  in  the  vertical.  The 
complete  data  listings  for  the  ascents  presented  in  this  volume  may  be  obtained  in 
punch  card  or  tabulated  form  from  the  Data  Processing  Division,  Climatic  Center, 
USAF,  Federal  Building,  Asheville,  North  Carolina.  A  sample  tabulation  is  given 
in  Table  17.  . 


TABLE  2.  Summary  of  observatiows  (volume  2} 


Dale 

Stations  J 

April 

3 

Canal  Zone,  Albuquerque,  Fort  Collins,  Bedford, 

Fort  Churchill,  Fairbanks,  Thule 

4 

Madison 

10 

Tallahassee,  Albuquerque,  Bedford 

17 

Canal  Zone,  Albuquerque,  Fort  Collins,  Seattle,  Goose  Bay 

24 

Tallahassee,  Albuquerque,  Fort  Collins,  Bedford  (2), 

Goose  Bay,  Fort  Churchill,  Fairbanks 

29 

Albuquerque,  Fort  Collins,  Bedford  (2),  Madison,  Seattle, 

Goose  Bav,  Fort  Churchill,  Fairbanks 

30 

Canal  Zone,  Tallahassee,  Albuquerque,  Fort  Collins,  Bedford, 
Madison,  Seattle,  Goose  Bay,  Fairbanks 

May 

1 

Canal  Zone,  Albuquerque,  Fort  Collins,  Bedford,  Seattle, 

Goose  Bav,  Fort  Churchill,  Thule 

O 

Albuquerqvie,  Fort  Collins,  Bedford,  Seattle,  Goose  Flay, 

Fort  Churchill,  Fairbanks 

3 

Albuquerque,  Fort  Collins,  Bedford,  Seattle,  Goose  Bay, 

Fort  Churchill,  Fairbanks,  Thule 

4 

Canal  Zone,  Tallahassee  (2),  Albuquerque,  Fort  Collins, 

Bedford,  Seattle,  Fort  Churchill 

5 

Tallahassee,  Albuquerque,  Fort  Collins,  Bedford,  Seattle, 

Goose  Bay 

6 

Tallahassee,  Albuquerque,  Fort  Collins,  Bedford,  Madison, 

Seattle,  Fort  Churchill 

7 

Canal  Zone,  Tallahassee,  Albuquerque,  Fort  Collins,  Bedford, 
Seattle,  Goose  Bay,  Fort  Churchill,  Thule 

8 

Canal  Zone,  Tallahassee,  Albuquerque,  Bedford,  Seattle, 

Goose  Bay,  Fort  Churchill.  Fairbanks  (2),  Thule 

9 

Canal  Zone,  Tallahassee,  Albuquerque,  Fort  Collins,  Bedford, 

Goose  Bay,  Fort  Churchill,  Thule 

10 

Canal  Zone,  Tallahassee,  Albuquerque,  Fort  Collins,  Bedford, 
Seattle,  Fort  Churchill,  Thule 

15 

Canal  Zone,  Tallahassee,  Albuquerque,  Fort  Collins,  Bedford, 
Seattle,  fort  Churchill,  Thule 

16 

Fairbanks 

22 

Canal  Zone,  Tallahassee,  Albuquerque,  Fort  Collins,  Bedford, 
Madison,  Seattle,  Fort  Churchill,  F'airbanks,  Thule 

29 

Canal  Zone,  Albuquerque,  Bedford,  Seattle,  Fort  Churchill, 

Thule 

30 

Goose  Bay 

June 

5 

Canal  Zone,  Tallahassee,  Albuquerque,  Fort  Collins, 

Bedfor  d,  Seattle,  Fort  Churchill,  Fairbanks 

10 

Goose  Bay 

12 

Canal  Zone,  Tallahassee,  Albuquerque,  Fort  Collins, 

Bedford,  Seattle,  Goose  Bay,  rort  Churchill,  Thule 

18 

Fairbanks 

19 

Albuquerque,  Fort  Collins,  Bedford,  Goose  Bay,  F'ort  Churchill 

2o 

Albuquerque,  Fort  Collins  (2),  Bedford,  Seattle,  F'ort  Churchill, 
Fairbanks,  Thule 

TABLE  2.  Summary  of  observations  (volume  2)  (continued) 


Date 

Stations 

July 

3 

Canal  Zone,  Albuquerque,  Fort  Collins  (2),  Bedford,  Madison,  Seattle, 
Fort  Churchill 

9 

Thule 

10 

Canal  Zone,  Albuquerque,  Bedford,  Madison,  Seattle,  Fort  Churchill 

17 

Albuquerque,  Bedford,  Seattle,  Goose  Bay,  Fort  Churchill,  Thule 

19 

Fairbanks 

20 

Tallahassee 

23 

Fort  Collins 

24 

Canal  Zone,  Tallahassee,  Albuquerque,  Fort  Collins,  Bedford, 

Seattle,  Fort  Churchill,  Fairbanks,  Thule 

25 

Goose  Bay 

30 

Fort  Collins  (2) 

31 

Albuquerque,  Fort  Collins  (2),  Fort  Churchill,  Thule 

August 

7 

Tallahassee,  Albuquerque,  Fort  Collins,  Bedford,  Seattle, 

Fort  Churchill,  Thule 

14 

Canal  Zone,  Tallahassee,  Albuquerque,  Fort  Collins,  Bedford, 

Seattle,  Goose  Bay,  Fort  Churchill,  Thule 

15 

Fairbanks 

21 

Tallahassee,  Albuquerque,  Fort  Collins,  Seattle,  Goose  Bay, 

Fort  Churchill,  Fairbanks,  Thule 

28 

Tallahassee,  Aiouquerque,  Fort  Collins,  Seattle,  Fort  Churchill 

29 

Fairbanks 
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4.  AVERAGE  OZONE  DISTRIBUTION 

I. 

The  ozonesonde  measurements  for  the  initial  months  of  the  AFCRL  network 
program  were  used  to  estimate  average  distributions  over  the  North  American 
continent.  Mean  latitude-altitude  cross  sections  were  constructed  for  overlapping 
bimonthly  periods  from  January  to  August  1963. 

The  ozonesonde  data  were  summed  and  averaged  to  yield  mean  bimonthly 
profiles  for  each  station  as  the  first  step  in  the  time  and  space  averaging  process. 
Individual  ascents  included  in  the  averages  were  separated  by  a  time  interval  of 
at  least  2  days  to  reduce  the  effects  of  persistence.  The  resultant  station  values 
were  plotted  and  analyzed  to  determine  the  horizontal  distribution  over  the  network 
area  for  each  2-km  stratum  up  to  30  km  for  each  bimonthly  period.  Interpolated 
grid  point  values  were  then  averaged  for  the  zone  60°W  to  120°W  to  yield  mean 
north-south  cross  sections  for  the  region  of  North  America.  The  average  values 
of  ozone  density  and  ozone  mixing  ratio  for  the  7  bimonthly  intervals  are  given 
in  Tables  3  to  16. 

Due  to  the  many  uncertainties  involved  in  the  synthesis,  the  cross  sections 
provide  only  rough  general  estimates  of  the  ozone  distribution  as  observed  during 
the  first  half  of  1963.  Although  a  large  number  of  ozonesonde  profiles  were 
available  for  tne  analysis,  the  sample  is  small  in  relation  to  the  synoptic -scale 
variability  in  the  ozone  distribution.  Furthermore,  the  averages  over  the  continent 
mask  significant  and  systematic  longitudinal  variations.  A  north-south  profile 
along  80”W  in  the  region  of  the  quasi-permanent  trough  in  the  upper  troposphere 
and  lower  stratosphere  would  show  substantially  larger  ozone  concentrations  in 
the  8-  to  20-km  stratum  than  the  profile  along  120°W  in  the  region  of  the  ridge. 

A  sample  profile  for  the  season  of  maximum  ozone  concentration  is  shown 
in  Figure  2.  The  ozone  density  averages  near  50  pg  m  throughout  the  well- 
mixed  troposphere,  although  slightly  higher  amounts  are  observed  in  middle 
latitudes.  The  level  of  maximum  density  is  observed  at  IS  km  at  70 °N  and  slopes 
upward  with  decreasing  latitude  to  near  25  km  at  the  equator.  Maximum  density 
in  the  vertical  varies  on  the  average  from  700  pg  m  in  the  polar  region  to 
about  half  that  value  at  low  latitudes. 

The  ozone  density  configuration  of  the  summer  cross  section  shown  in  Figure  3 
is  similar  to  the  spring  distribution,  but  the  horizontal  and  vertical  gradients  are 
greatly  reduced  at  middle  and  high  latitudes.  The  maximum  density  at  70°N  is 
approximately  400  pg  m  i  and  is  located  near  18  km.  As  shown  on  the  change 
chart  in  Figure  4,  the  ummer  averages  are  less  than  the  spring  values  over  most 
of  the  stratosphere  below  28  km,  with  a  maximum  change  of  greater  than  300  pg  m* 
near  16  km  in  the  polar  region. 


Figure  2.  Mean  Ozone  Density  (fig  m"3)  for  March- April  1963 
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Figure  5  shows  the  seasonal  changes  in  ozone  density  for  various  altitude 
levels  at  40°N.  In  the  altitude  range  10  to  18  km,  the  ozone  density  increases 
to  a  maximum  in  the  spring  and  eteadiiy  decreases  to  a  minimum  in  the  autumn. 
The  month  of  maximum  ozone  density  advances  with  increasing  altitude.  A 
gradual  decrease  from  January- February  to  July- August  is  observed  at  22  and  26 
km.  At  30  km  the  seasonal  variation  is  small  with  a  maximum  in  ozone  density 
in  the  summer  months. 


w  Mmymr  mav/jlmc  jurc/xur  jult/auo 

963 


in  Mean  Ozone  Density  at  40  °N 
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TABLE  3.  Bimonthly  mean  ozone  density  (fig/ m  )*  for 
January/ February  1963 


Km 

70°N 

60°N 

50°N 

40  °N 

30°N 

20°N 

10°N 

■ 

30 

« 

« 

200 

224 

240 

248 

28 

147 

185 

227 

278 

305 

327 

341 

26 

220 

255 

295 

348 

394 

423 

418 

24 

347 

392 

405 

420 

446 

434 

400 

22 

431 

477 

498 

468 

431 

377 

310 

20 

505 

518 

497 

445 

352 

277 

190 

18 

576 

568 

468 

330 

186 

118 

58 

— 

16 

546 

546 

373 

203 

94 

59 

26 

14 

504 

444 

302 

160 

46 

28 

21 

12 

330 

314 

235 

128 

54 

33 

21 

10 

237 

225 

.156 

84 

39 

28 

20 

8 

87 

93 

77 

55 

30 

25 

29 

6 

32 

33 

40 

43 

31 

27 

30 

4 

32 

32 

39 

41 

33 

29 

26 

2 

39 

38 

40 

42 

35 

31 

27 

*To  convert 

to  units 

of  m  atm 

-cm/km, 

multiply  values  in  Tables  3  through  9  by 

0.0467. 
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TABLE  4.  Bimonthly  mean  ozone  density  (fig/m  )  for 
.February/March  1963 
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TABLE  5.  Bimonthly  mean  ozone  density  (ftg/na  )  for 
March/ Aprii  1963 
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TABLE  7.  Bimonthly  mean  ozone  density  (Mg/m  )  for 
May/June  1963 


Km 

70°N 

60  °N 

50°N 

40°N 

30°N 

20“N 

10°N 

30 

135 

158 

188 

221 

239 

250 

257 

28 

175 

198 

238 

277 

310 

338 

362 

26 

236 

261 

298 

337 

369 

396 

413 

24 

298 

318 

348 

373 

386 

394 

385 

22 

383 

394 

402 

394 

376 

334 

286 

20 

452 

478 

471 

383 

324 

257 

164 

18 

523 

512 

423 

288 

180 

122 

60 

16 

480 

460 

373 

201 

116 

72 

30 

14 

418 

394 

322 

193 

111 

59 

23 

12 

433 

402 

302 

175 

76 

45 

29 

10 

322 

287 

203 

87 

43 

30 

28 

8 

131 

110 

81 

57 

46 

36 

30 

6 

63 

58 

54 

54 

53 

43 

29 

4 

61 

58 

55 

55 

59 

48 

28 

51 

52 

57 

65 

61 

49 

30 

TABLE  8.  Bimonthly  mean  ozone  density  (Mg/ 

m^)  for 

June/July  1963 

Km 

70°  N 

60  °N 

50°N 

40°N 

30°N 

20°N 

10°N 

30 

.118 

142 

178 

211 

224 

214 

205 

28 

154 

184 

222 

264 

287 

298 

305 

26 

192 

233 

270 

315 

354 

369 

375 

24 

265 

286 

312 

344 

371 

367 

339 

22 

330 

341 

362 

368 

363 

326 

281 

20 

404 

429 

394 

361 

326 

260 

186 

18 

435 

442 

388 

280 

217 

162 

98 

16 

398 

378 

316 

179 

128 

89 

51 

14 

382 

346 

269 

148 

88 

57 

33 

12 

359 

332 

275 

158 

60 

41 

32 

10 

225 

195 

147 

82 

48 

38 

31 

8 

90 

80 

70 

56 

48 

40 

32 

6 

64 

65 

58 

54 

55 

47 

34 

4 

61 

64 

63 

61 

59 

49 

31 

2 

49 

53 

61 

66 

56 

43 

30 

3 

TABLE  9.  Bimonthly  mean  ozone  density  (jig/m  )  for 
July/  August  1963 


Km 

70  °N 

60  °N 

50  °N 

40°N 

30°N 

20°N 

10°N 

30 

114 

136 

168 

202 

220 

215 

203 

28 

158 

183 

220 

261 

290 

288 

276 

26 

194 

228 

265 

311 

333 

341 

348 

24 

268 

285 

309 

336 

337 

334 

325 

22 

346 

327 

346 

355 

322 

301 

275 

20 

403 

390 

367 

330 

275 

238 

198 

18 

444 

420 

346 

248 

186 

141 

98 

15 

373 

343 

269 

146 

100 

69 

48 

14 

309 

265 

224 

110 

56 

41 

32 

12 

265 

238 

189 

103 

57 

46 

34 

10 

151 

110 

83 

73 

54 

41 

33 

8 

61 

56 

60 

66 

57 

47 

37 

6 

59 

63 

63 

62 

61 

50 

38 

4 

55 

64 

70 

70 

67 

55 

39 

2 

47 

57 

68 

81 

77 

61 

35 

TABLE  10.  Bimonthly  mean  ozone  mixing  ratio  (fig/g)  for 
January/ February  1963 


Km 

70°N 

60°N 

50°  N 

40°N 

30°N 

20°N 

10°N 

30 

11.43 

12.44 

13.26 

EH 

28 

6.14 

7.72 

9.32 

11.39 

12.37 

13.16 

■US 

26 

6.72 

7.73 

8.94 

10.31 

11.50 

12.35 

12.20 

24 

7.83 

8.80 

9.05 

9.08 

9.49 

9.14 

8.42 

22 

7.18 

7.92 

8.14 

7.35 

6.58 

5.67 

4.59 

20 

6.25 

6.30 

5.90 

5.09 

3.82 

2.90 

1.99 

18 

5.26 

5.09 

4.12 

2.75 

1.44 

0.84 

0.41 

16 

3.65 

3.62 

2.38 

1.23 

0.52 

0.31 

0.13 

14 

2.49 

2.17 

1.44 

0.72 

0.19 

0.11 

0.08 

12 

1.21 

1.14 

0.83 

0.43 

0.17 

0.10 

0.06 

iO 

0.63 

0.59 

0.40 

0.21 

0.09 

0.07 

0.05 

8 

0.17 

0.18 

0.15 

0.11 

0.06 

0.05 

0.06 

6 

0.05 

0.05 

0.06 

0.07 

0.05 

0.04 

0.05 

4 

0.04 

0.04 

0.05 

0.05 

0.04 

0.04 

0.03 

2 

0.04 

0.04 

0.04 

0.04 

0.03 

0.03 

0.03 
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TABLE  11.  Bimonthly  mean  ozone  mixing  ratio  (jxg/g)  for 
February/Mareh  1963 


Km 

70’  N 

60  °N 

50°N 

40  °N 

30°N 

20  °N 

10’N 

30 

10.47 

12.13 

13.81 

15.33 

28  . 

6.15 

7.13 

8.58 

10.55 

12.02 

13.08 

13.80 

26 

7.45 

7.76 

8.42 

9.56 

11.42 

12.12 

11.97 

24 

7.50 

•  7,95 

8.38 

8.78 

9.43 

9.21 

8.34 

22 

•  7.58  ’ 

8;00 

7.83 

7.15 

6.43 

5.39 

4.15 

20 

6.49 

6.55 

6.11 

5.15 

3.78 

2.67 

1.69 

18 

5.35 

5.25 

4.33 

3.14 

1.47 

0.81 

0.41 

16 

3.81 

3.57 

2.58 

1.53 

0.54 

0.31 

0.16 

14 

2.70 

2.35 

1.56 

0.87 

0.34 

0.19 

0.08 

12 

i  .48 

1.37 

0.98 

0.55 

0.20 

0.11 

0.07 

10 

'  0.77 

0.71 

0.47 

0.27 

0.09 

0.07 

0.07 

8 

0  ;  1  9  ■ 

0.20 

0.17 

0.13 

0.07 

0.05 

0.06 

6 

0.06 

0.06 

0.07 

0.08 

0.06 

0.06 

0.05 

4 

0.04 

0.04 

0.05 

0.06 

0.06 

0.05 

0.04 

2 

.  0.04 

0.04 

0.04 

0.04 

0.05 

0.04 

0.04 

TABLE 

12  Bimonthly  mean  ozone  mixing  ratio  (pg/g)  for 
March/ April  1963 

Km 

• 70°N  ' 

60°N 

50°  N 

40°N 

30°N 

20 'N 

10JN 

_ 3v\ _ 

10.85 

11.58 

13.21 

14.36 

**  ^ 

<•  O 

6.12 

6.95 

8.33 

9.98 

11.94 

13.29 

13.98 

26 

7.43  ' 

7.64 

8.39 

9.35 

10.78 

11.44 

11.71 

24 

8.09 

7.49 

7.61 

8.06 

9.00 

8.62 

7.57 

22 

8.21 

7.56 

6.80 

6.41 

5.80 

4.56 

3.58 

20 

7.48 

6.81 

5.89 

4.42 

3.44 

2.41 

1.52 

18 

5.94 

5.50 

4.14 

2.62 

1.30 

0.77 

0.40 

16 

4.82 

4.15 

2.69 

1.41 

0.46 

0.24 

0.11 

14 

2.81 

2.32 

1.73 

1.10 

0.37 

0.21 

0.09 

12 

1.83 

1.51 

1.16 

0.82 

0.21 

0.12 

0.09 

10 

0.74 

0.56 

0.48 

0.36 

0.09 

0.07 

0.07 

8 

0.19 

0.15 

0.15 

0.13 

0.08 

0.07 

0.05 

6 

0.06 

0.07 

0.08 

0.09 

0.08 

0.07 

0.C5 

4 

0.05 

0.05 

0.06 

0.06 

0.07 

0.06 

0.05 

2 

0.04 

0.04 

0.05 

0.05 

0.06 

0.06 

0.06 
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TABLE  13.  Bimonthly  mean  ozone  mixing  ratio  (m g/g)  for 
April/May  1963 


Km 

70°N 

60°N 

50°N 

40°N 

30°N 

20°N 

10°N 

30 

7.52 

8.47 

9.97 

11.47 

12.71 

13.60 

14.44 

28 

7.15 

7.80 

9.16 

10.69 

12.24 

13.56 

14.48 

26 

7.22 

7.77 

8.72 

9.62 

10.57 

11.48 

12.18 

24 

6.96 

7.19 

7.62 

8.06 

8.32 

8.11 

7.79 

22 

6.87 

6.62 

6.37 

6.15 

5.76 

4.81 

4.07 

20 

5.86 

5.97 

5.41 

4.29 

3.42 

2.63 

1.71 

18 

5.12 

4.84 

3.68 

2.22 

1.34 

0.86 

0.41 

16 

3.47 

3.32 

2.55 

1.30 

0.53 

0.32 

0.12 

14 

2.15 

2.03 

1.76 

1.02 

0.37 

0.22 

0.09 

12 

1.56 

1.43 

1.11 

0.66 

0.21 

0.14 

0.09 

10 

0.82 

0.67 

0.49 

0.29 

0.09 

0.07 

0.07 

8 

0.22 

0.18 

0.15 

0.12 

0.08 

0.07 

0.06 

6 

0.09 

0.08 

0.09 

0.08 

0.08 

0.06 

0.05 

4 

0.07 

0.07 

0.06 

0.07 

0,08 

0.G3 

0.04 

2 

0.05 

0.05 

0.06 

0.06 

0.06 

0.05 

0.04 

TABLE  14.  Bimonthly  mean  ozone  mixing  ratio  (Mg/g)  for 
May/June  1963 


Km 

70°N 

60°N 

50°N 

40  “N 

30°N 

20°N 

10°N 

30 

6.91 

8.12 

9.64 

11.54 

12.58 

13.23 

13.93 

28 

6.67 

7.57 

9.10 

10.65 

11.97 

13.28 

14.36 

26 

6.65 

7.33 

8.35 

9.47 

10.39 

11.31 

*  11.97 

24 

6.14 

6.56 

7.18 

7.69 

8.00 

8.21 

8.02 

22 

5.92 

6.02 

6.05 

5.92 

5.61 

4.98 

4.27 

20 

5.20 

5.43 

5.26 

4.16 

3.43 

2.69 

1.73 

18 

4.45 

4.28 

3.43 

2.25 

1.35 

0.89 

0.43 

16 

3.03 

2.87 

2.23 

1.14 

0.62 

0.37 

0.15 

14 

1.96 

1.82 

1.42 

0.79 

0.44 

0.23 

0.09 

12 

1.51 

1.36 

0.97 

0.54 

0.23 

0.13 

0.09 

10 

0.82 

0.72 

0.49 

0.21 

0.10 

0.07 

0.07 

8 

0.25 

0.21 

0.16 

0.11 

0.09 

0.07 

0.06 

6 

0.10 

0.09 

0.08 

0.08 

0.08 

0.07 

0.05 

4 

0.07 

0.07 

0.07 

0.07 

0.07 

0.06 

0.04 

2 

0.05 

0.05 

0.06 

0.0’7 

0.06 

0.05 

0.03 
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TABLE  15.  Bimonthly  mean  ozone  mixing  ratio  (Mg/g)  f°r 
June/July  1963 


Km 

7Q°N 

60  °N 

50°N 

40°N 

30  °N 

20°N 

10°N 

30 

5.93 

7.17 

9.06 

10.85 

11.58 

11.41 

11.08 

28 

5.68 

6.81 

8.38 

9.91 

10.91 

11.44 

12.01 

26 

5.26 

6.37 

7.43 

8.61 

9.77 

10.39 

10.64 

24 

5.38 

5.78 

6.34 

6.98 

7.57 

7.61 

7.06 

22 

5.00 

5.11 

5.38 

5.44 

5.38 

4.83 

4.19 

20 

4.59 

4.79 

4.31 

3.86 

3.41 

2.72 

1.97 

18 

3.64 

3.62 

3.09 

2.14 

1.61 

1.19 

0.72 

16 

2.47 

2.32 

1.87 

0.99 

0.67 

0.46 

0.26 

14 

1.77 

1.58 

1.17 

0.59 

0.34 

0.22 

0.13 

12 

1.24 

1.12 

0.88 

0.48 

0.18 

0.12 

0.09 

10 

0.56 

0.49 

0.36 

0.20 

0.11 

0.09 

0.07 

6 

0.17 

0.15 

0.13 

0.11 

0.09 

0.08 

0.06 

6 

0.10 

0.10 

0.09 

0.08 

0.08 

0.07 

0.05 

4 

0.07 

0.08 

0.08 

0.08 

0.07 

0.06 

0.04 

2 

0.05 

0.05 

0.06 

.  0.07 

0.06 

0.04 

0.03 

TABLE  16.  Bimonthly  mean  ozone  mixing  ratio  (Mg/g)  for 
July/  August  1963 


Km 

70°N 

60°N 

50°N 

40°N 

30°N 

20°N 

10°N 

30 

5.73 

6.83 

8.57 

10.36 

11.34 

11.50 

10.83 

28 

5.84 

'  S.77 

8.27 

9.74 

11.10 

10.82 

26 

5.32 

6.25 

7.33 

8.52 

9.19 

9.61 

9.87 

24 

5.44 

5.76 

6.28 

6.75 

6.79 

6.85 

6.70 

22 

5.22 

4.90 

5.14 

5.22 

4.74 

4.43 

4.07 

20 

4.57 

4.35 

3.99 

3.51 

2.89 

2.50 

2.10 

18 

3.72 

3.43 

2.75 

1.88 

1.38 

1.04 

0.72 

16 

2.32 

2.09 

1.58 

0.79 

0.52 

0.36 

0.25 

14 

1.43 

1.29 

0.97 

0.44 

0.22 

0.16 

0.12 

12 

0.91 

0.80 

0.61 

0.31 

0.17 

0.14 

0.10 

10 

0.37 

0.27 

0.20 

0.17 

0.i3 

0.10 

0.08 

8 

0.12 

0.11 

0.12 

0.13 

0.11 

0.09 

0.07 

6 

0.09 

0.10 

0.10 

0.10 

0.09 

0.08 

0.06 

4 

0.07 

0.08 

0.09 

0.09 

0.08 

0.07 

0.05 

2 

0.05 

0.06 

0.07 

0.08 

0.08 

0.06 

0.04 
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TABLE  17.  Sample  of  data  listing  for  an  ozonesonde  ascent 


*Ta?tf*w 

ALASKA 

taiiarw 

oatr 

91469  tar-aiOM  ?mu»  ?3«*  50Nor 

«,,*»*  r* 

*1* 

edwnmowa 

p*8,,tr*F  tco# 

.6  *4  T»W» 

767.1  k  ,o 

070*e  cat  01  OUTPUT  89. n 

'  *  30 

.0 . P  87,7 

400*9  *r*P  7*9.?  K 

9  1* 

.6 

M8f  1 14F 

cat 

TF*P 

-71.1 

C  8F ON*  01 V  37.6 

swr-fotry  69.0  9FC04  0Tv 

*4.o 

TI*F 

AVI 

020*7 

07  Of  4 

rOrO? 

WiES8 . Tf«P" 

PfwPt  tOC  P4 

POT  ‘  T  *» 

r*PT 

*»IN  r.P 

"ft 

Ga<*M* 

»!!C!L 

. _*•«»«  ?C<5  » 

Q»r*i  r  r>rr;  *; 

OEfi  «  » 

1  coo 

.9 

752 

76.3 

ri.8 

.0 007f^ 

996.6  28*»9 

»o.l  769,0  2,9985 

763.2 

,*4 

I*'' 

562 

73.4 

37.6 

,0A«5* 

98  3,3  78*,  1 

37.7  2*6.4  2.9977 

765.5 

,.0* 

1.5 

*7? 

76.9 

54.  1 

.00087 

970,6  789,0 

3*,?  766,0  7,9876 

785,5 

.  *•<? 

5»2 

79.7 

51.7 

,0010* 

’37,7  787,1 

37,0  7*6,2  2,9817 

785,6 

.fi* 

2.5 

8*1 

74.7 

31.9 

,00136 

9*9,1  281.3 

38.7  766,1  2,9799 

7  8*  .9 

...  _J *2 

_1CP 

?*»6 

*C.? 

aCOlil 

?52all!?*4_  ^i*fiLii7a3_l*S£92 

.78*,* 

5.5 

908 

73.7 

57.3 

.00188 

•20,*  779.1 

**.3  767.8  7,963* 

78*. 7 

.4.0 

1016 

2  5. 4 

*8.6 

.09215 

901.2  277.9 

.  46.8  26%*  2.9387 

285.6 

.04  . 

*.5 

1174 

75.8 

53.9 

.00739 

896,3  277,1 

*9,9  797,6  7,992* 

78*. 9 

5." 

1251 

76.9 

33,6 

•CC267 

88*. 5  279.5 

53.'  ?*7.o  7.9*66 

78*,* 

.0* 

5.5 

IS  T9 

77.8 

58.4 

.00303 

868.7  27*.* 

36,9  266.6  7,9388 

788,6 

.05 

...  .ft.O.  _ 

1517 

24,6 

52.1 

.00)42 

133.2  212^2. 

60.6.266.7  .2*?MC  28?, 6 

_*c*_ 

4.5 

1647 

75.5 

5  3.7 

.00378 

838.1  771.8 

6*..’  76*. 9  7,9737 

78*. 9 

,  "5 

.  7.0  . 

}604 

74.0 

51.3 

.00413 

823.1  27?,* 

... 66,0  ..26**9  ?,9;9* 

765,8 

•  C* 

T.5 

1546 

75.9 

33.6 

.00**8 

808,3  768,8 

69,8  76*,*  7,9n77 

78*. 7 

.0* 

.9.0 

2067 

75.3 

34,6 

,00*6* 

794, i  .247,6 

**. 9  767.fi  2.899* 

795.6 

.fi* 

•  .5 

7777 

76.5 

57.9 

.00371 

780,0  266,2 

73,*  767.7  7.9971 

785,8 

.0* 

_ JaCL  . 

2316 

24.0 

52.4 

.O09}7 

744.1 . 244.4 

_ 7 2a 8 5 * 3 

2U.L-12L 

4.5 

7505 

77.7 

*9.7 

.00390 

752,4  26*,0 

76.*  760.9  2.8769 

786.* 

.05 

10.0 

2*4J 

25.3 

51,2 

.00*23 

719,1  263.1 

79,*  2*fi.l  2,6697 

798.6 

in. 5 

2796 

77.7 

50,0 

.00659 

77*. 5  767,* 

78,3  79*,3  7,8600 

7  8  t  .  7 

.0* 

11.0 

294* 

22.T 

50.1 

.00*93 

710,2  241.9 

77.J  2*8.6  2.85.13 

768,8 

_,.C5. 

11.5 

5101 

70.8 

46,1 

.007?9 

696,1  760.7 

77,7  756,6  2,8*27 

7*9.1 

.0* 

_ LZ*2 _ 

3253 

22.1 

49.1 

.00743 

492, 4_2fLC.fi 

44*3.-  25*.4_2.92*C 

29fi.fi  .... 

.aJfil- 

12.5 

3*o* 

27.7 

30.7 

.00798 

666,9  238,8 

6*, 7  253,5  2,875* 

790,3 

.05 

..  .13.0  . 

3555 

21.4 

48,0 

.00833 

653,7  258.0 

**.?  237.7  7.6167 

791,1 

.  .C* 

19.5 

9709 

23.3 

57.7 

.00868 

6*7,6  756.7 

63.5  ’97.7  7,8080 

797.9 

.06 

1**0 

3849 

22.7 

51,0 

,00905 

630,1  737,7 

37,9  7*1,1  2,799* 

79*, 0 

.05 

14.5 

*oo5 

27.7 

51.1 

.009*1 

617.6  236.3 

*6,*  2*7.6  2,7907 

79*. 7 

19.0 

*1?5 

22.7 

51. 2 

.00976 

603.5  236.2 

*2.2  7*4.2  7.7821 

79*, 6 

._t£±. 

15.5 

4503 

22.7 

31,6 

.01017 

593,5  25*, 6 

38,8  7*3.9  7,773* 

799.5 

14.0 

4452 

24,0 

54,9 

.010*9 

581,7  23*. 1 

. 34*?_7*?»4  7,76*7 

796,7 

,06  . 

14.5 

*600 

73.5 

33.3 

.01087 

570,7  737,9 

31,0  2*0,0  2,7560 

79*,9 

.06 

17.0 

*7*6 

27.1 

50,6 

.01123 

538,9  757,1 

75,6  237,*  7,7*73 

797,7 

.26 

17.5 

*899 

71.4 

*9,7 

.01157 

5*7,8  231.7 

71.8  233.*  7,7*86 

790,9 

.06 

—  laafl _ 1C  41 

22.7 

12.2 

.01192. 

337.0  231.0 

„  17.4  222.3.2.I222- 

-222*2 

-  .fi?, 

ia.5 

9189 

77.7 

37.3 

.01778 

576.3  730.7 

15,7  231.9  7.7212 

301.7 

.07 

17*0 

3335 

29.0 

67,1 

.01269 

513,9  2*9.4 

14.5  229.8  2.7125 

301.6 

,02 

15.5 

5*81 

33.4 

77.* 

.01318 

505,7  7*9,7 

14,6  729.6  2,7039 

307,8 

.10 

.._.20«0 

3626 

35.3 

62.  o 

.01372 

*95,7  2*6.4 

_ 37.2  2*2.5  2.6957 

303,8 

♦  11 

20.5 

5785 

31.5 

73,7 

.01*30 

*8*, 9  2*6.1 

62,7  247,9  2.6857 

3-5.1 

•  1  0 

21.0 

39** 

19*9 

57,6 

.21*12 

*7*.*  247.5 

62-6  242.3  2.6761 

.10 

21.5 

*102 

74.5 

37.9 

.0157# 

*6*. 1  2*7,1 

63,2  2*7.1  7.6666 

307,7 

.08 

...22. 0 

67*0 

26,4 

61,7 

.01573 

*3*. 1  7*7,0 

*3.6  2*2,0  2.6571 

3fiP,* 

♦  fi9 

22.5 

6*18 

79.5 

69.3 

.01671 

***.7  7*6.3 

62,2  7*1.1  7,6*76 

310.6 

.11 
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TABLE  17.  Sample  of  data  listing  for  an  ozone-sonde  ascent  (continued) 


STaT  t  ON 

ALA  MCA 

LAUNCH 

OATf  51663 

launch 

2'JLU 

2358 

SL-Npf 

NU*Bf « 

515 

2J.O 

6575 

27.6 

65,2 

,01870 

4?4.6 

244.9 

62.2 

239,7 

2.6*81 

310.7 

•  lo 

73.5 

6731 

24.5 

69.4 

.0! 7?o 

425.2 

74  3.* 

67.2 

?**.* 

2.6266 

*1*. * 

.  1  ’ 

24. 0 

6887 

27.0 

64.3 

.01769 

416.0 

742.6 

62.1 

2’7.3 

2.6191 

3!’. 7 

.10 

24.5 

7042 

25.6 

61.7 

.01813 

407.0 

241.1 

61.8 

2*6.1 

2.6096 

311.7 

.lo 

25,0 

7  1 4f 

2  3. -7' 

61.9 

.01639 

398.2 

?4o,o 

61.3 

2*5,0 

2 ,600  1 

*12.3 

•  1 0 

73.5 

7344 

25.1 

60.8 

.01403 

389.3 

238.6 

6  >.9 

233.8 

7.5906 

312.3 

.1* 

26,n 

75D 

24.4 

59,4 

, 0 1 446 

381,1 

.*36.0 

50.7 

2*7.9 

2.3611 

31*.  4 

•  I" 

26.5 

765  3 

23.7 

62.7 

.01 4?9 

372.9 

.-37.0 

69.4 

2*1.8 

2.5716 

*14.2 

.  ’  ’ 

22.0 

76*4 

23.; 

> 

36.9 

.020?; 

364.8 

2  36.2 

58.4 

230.9 

2.5621 

*l*,t 

.lo 

27.4 

•*454 

20.: 

\ 

49.4 

.02*69 

336.9 

2  36.1 

57.6 

729.7 

2.5326 

*  1  *  .  6 

-  .00 

2*.o 

6104 

20.1 

49.5 

.02104 

349.2 

234,7 

56.6 

229.1 

2.5431 

317.0 

.03 

28.5 

8253 

23. 

3 

37.5 

.02141 

341.6 

233.6 

55.2 

227.8 

2.5*36 

3  1  7.0 

.1  ! 

7«,0 

MO? 

23.2 

37,7 

.02181 

334,3 

232.7 

2.5241 

31*,* 

.1  ! 

79. « 

8530 

21.- 

h 

33.4 

.02220 

327.0 

2  31.1- 

2.5146 

3)8.7 

.1* 

50,o 

8697 

23.1 

* 

64.7 

.*2261 

3?0,o 

230.3 

2.5051 

318.9 

.13 

50.5 

8846 

29.6 

74.3 

. 0?  4*9 

312.9 

229.7 

2.4955 

320.1 

.1* 

31,0 

6995 

70,; 

2 

76.0 

.02361 

306.1 

229,4 

2.4859 

321.9 

.1* 

31.5 

9143 

30.; 

2 

76.3 

.02414 

299.4 

226.5 

2.4762 

322.5 

.16 

32,0 

9291 

26.- 

4 

67,0 

,0?464 

292.6 

227.8 

2.4666 

32*. 6 

.1* 

32.5 

9436 

23.1 

6 

65.5 

.02309 

286.4 

277.? 

2.4570 

324.* 

.14 

33,0 

9585 

26. 

4 

67.5 

.02555 

280.1 

225.9 

2.4474 

32*  »o 

•  1  6 

23.5 

973J 

24.' 

3 

62.9 

.02600 

274.0 

225.1 

2.4377 

32*. 9 

.  ’4 

34.* 

967«, 

2  3.1 

6 

61.6 

.02642 

268.0 

223.6 

2.4281 

32*. 8 

.14 

34.5 

1 0020 

23.1 

3 

6  2.1 

.02664 

262.1 

221.6 

2.4185 

324.8 

.16 

33.* 

10163 

23.' 

* 

65.6 

.02727 

236.4 

2?o,5 

2.4089 

325.3 

.16 

35.5 

10  31? 

18. 

7 

44,  3 

.02767 

250.4 

219.6 

2.3987 

326.1 

.12 

36.0 

10463 

21. i 

6 

57.8 

.02805 

244,6 

218.4 

2.3885 

326.6 

.14 

36.5 

10612 

14. 

9 

32.8 

.02843 

239.0 

218.4 

2.3784 

328.8 

.1’ 

37.0 

10761 

74. 

9 

65.9 

.02865 

233.4 

218.8 

2.3682 

331.6 

.17 

37.5 

10911 

23. 

1 

60.9 

.02929 

228.0 

218.8 

2.3580 

33*. 8 

.16 

38.0 

11061 

19.9 

52.7 

.02969 

222.8 

218.8 

2.3*79 

3*6.0 

.14 

38.5 

11211 

23. 

* 

60.9 

.0,3009 

217.6 

218.8 

- - 

2.33*7 

338.3 

.  1  7 

34,0 

11360 

25. 

3 

67.5 

.n-,05* 

212,6 

218.6 

2.3276 

340.3 

.19 

34.5 

11309 

29. 

6 

76.7 

.03105 

207.7 

218.8 

2.3174 

342.9 

.2* 

40,0 

11654 

37. 

9 

99.9 

.01167 

202.9 

219.4 

2.3072 

346  0  1 

.31 

40.5 

11803 

63.6 

166.9 

,oj?57 

198.4 

220.1 

2.2975 

*49.6 

.5* 

41,0 

11947 

88. 

2 

730.9 

.03391 

194.0 

220.5 

2.2878 

352.3 

.75 

41.5 

12091 

101. 

7 

266.2 

.03559 

189.7 

2?o.7 

2.2781 

354.8 

.88 

42.0 

12235 

111. 

3 

290.9 

.03748 

185.5 

221.4 

2.2683 

358.3 

.99 

42.5 

12380 

122. 

1 

317.4 

.03954 

181.4 

222.1 

2.2536 

36  1 .7 

1.11 

43.0 

12325 

124. 

7 

325.1 

.04172 

177.? 

221.4 

2.7489 

362.9 

1.16 

43.5 

12670 

128. 

0 

334.3 

.04395 ■ 

173.4 

221.0 

2.7392 

364.6 

!•>? 

44,0 

12814 

126. 

1 

329.6 

.04620 

169.6 

2?o,  6 

2.2294 

366.7 

1.2* 

44.5 

12958 

124. 

1 

326.6 

.04841 

165.8 

219.4 

2.7197 

366.6 

1.24 

45.0 

1310? 

127. 

■« 

334,2 

.03064 

162.2 

220.6 

2,21oo 

371,4 

1.30 

45.5 

13233 

123. 

|7 

327.7 

.05266 

158.9 

221.4 

2.?ol2 

374.4 

1.31 

46.0 

13364 

124. 

k 

323.  1 

.05465 

155.7 

222.3 

2.1924 

378.1 

1.32 

46.5 

13496 

115. 

5 

298.4 

.05657 

152.6 

723.6 

2.1837 

1*2.6 

1.25 

*7.0 

13628 

10?. 

(7 

266.5 

.03841 

149.5 

222.6 

2,1749 

36*. 1 

1.1* 

47.5 

13734 

101. 

8 

265.8 

.05995 

146.5 

221.0 

2.1661 

382.6 

1.15 

48.0 

13890 

99. 

3 

258.1 

.06155 

143.6 

222.3 

2.1573 

387.0 

1.1*. 

48.5 

14021 

92. 

8 

240.6 

.06306 

140.7 

222.8 

2.1485 

390.1 

1.09 

44.0 

14152 

122. 

6 

319.0 

.06481 

137.9 

221.9 

2.1397 

390.8 

1.47 

44.5 

14283 

128. 

4 

332.8 

.06661 

135.2 

222.8 

2.1309 

394.6 

1.57 

50.0 

14414 

127. 

3 

330.6 

.06885 

132.5 

222.3 

2,1222 

396.0 

1.59 

50.5 

14544 

133. 

3 

347,0 

.07091 

129.8 

221.7 

2.1134 

397,3 

1.70 
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TABLE  17.  Sample  of  data  listing  for  an  ozonesonde  ascent  (continued) 


ST*T ion 

*L  *5* 

A 

LAUNCH 

06  Tf  51663 

LAUNCH  2ulu  2338 

$uNor 

NUHBF h 

515 

J1.0 

14*7* 

133.1 

346.9 

.07303 

127.2 

221.6 

2.1047 

399,3 

1.73 

51.5 

1 480* 

127.2 

331.7 

.07509 

174.7 

271.7 

2.0960 

*01,6 

1.6*> 

-  52.0 

1*53* 

131.2 

393.4 

.07729 

122.2  220.8  . 

2.0873 

407.6 

2.05 

52.5 

150*5 

158.4 

413.7 

.07973 

119,8 

271.0 

2.078* 

405.7 

7  m  1  9 

-55.0  . 

13195 

139.0 

362.8 

•  08210... 

117.6  221.2 . . 

.  2.0695 

*07.9 

1.96 

53.5 

15525 

140.4 

3*6.8 

.0843? 

113.1 

221.0 

2.o*U 

406.9 

7.02 

34.0 

15432 

170.2 

444.6 

.0*67* 

112.8 

221.0 . . . . . 

2*0524 

412.3 

7.50 

5*.5 

13587 

17J.8 

448.4 

.08949 

110.5 

221.7 

2.0437 

416,0 

7.5  7 

55.0 

1371? 

20'*.* 

572.'* 

.092*4 

108.4 

221*9 

2.0350 

*18.7 

3.06 

55,5 

15830 

194.3 

504.3 

.09327 

106.4 

272.4 

2.0271 

*21.9 

3.07 

55.0 

15948 

199.1 

516,9 

.09809. 

lQ*al.222»ft _ _ 

2.C192 

*24.1 

J.15 

56.5 

1*06* 

204.1 

575.3 

.10098 

102.6 

777.6 

2.0113 

426.6 

3.79 

57.0 

1*1*4 

192.4 

498.6 

•10382 

100.8 

222.8 

-2.0Q34 

429.2 

3.16 

57.5 

1650? 

196.4 

509.  1 

.10660 

98.9 

222.8 

1.9955 

*31.4 

3.28 

5S.0 

16420 

192.4 

497.7 

.10939 

97.2 

223*1 

1.9877 

434.3 

3.77 

5S.5 

16338 

198.6 

313.9 

.11219 

93.4 

223.1 

1.9798 

436.6 

3.4* 

55.0 

1*63* 

197.7 

512.0 

.11503 

93.7 

222.9 

1.9719 

438.5 

3.*'. 

55.5 

1*77* 

199.3 

517.4 

.11788 

97.0 

222.4 

1.9*40 

*39.8 

3,  j# 

♦o.o 

1**9? 

198.4 

314.1 

.12073 

90.4 

222.8  _ ...  . 

1.9561 

447.7 

3,63 

*o,5 

17017 

198.3 

513.5 

.17373 

88.6 

222.9 

1.9478 

4*5.5 

5.7o 

*1.0 

17142 

198.7 

514.5 

.12*74 

*6.9 

222.9 

1.9394 

448.0 

3. >5 

*1.5 

1  7?*  7 

704.6 

579.1 

.12980 

83.3 

273.3 

1.931  1 

*51.1 

3.97 

*2.0 

1739? 

202.7 

575.0 

.13289 

*3.7 

222.6  . 

1.9227 

452.9 

*.o: 

*2.5 

17317 

206.1 

333.0 

.13399 

87.1 

223.3 

1.91 44 

*56.1 

4.16 

*5.0 

17642 

219.2 

5*7.6 

.13921 

80.5 

222.9 

1.9061 

457.9 

4. 50 

*5.5 

177*7 

?1*.? 

359.9 

.1*751 

79.0 

222.9 

1.8977 

460.4 

4.53 

*4.0 

17*92 

219.3 

369.4 

.14382 

77.3 

222.9 

1.8894 

413.0 

4.69 

*4.5 

18017 

718.0 

363.7 

.14913 

76.0 

723.5 

1.8810 

466.6 

4.  >7 

.  45.0 

1*14? 

208.8 

337.8 

.15237 

74.6 

224.1 . . 

1.8727 

470.6 

*.63 

*  5.5 

18768 

708.7 

337.2 

.15555 

73.1 

274.3 

1.8643 

*73.5 

4.7? 

**.0 

1839* 

219.9 

363.6 

.13882 

71.7 

224.5  _  _ _ 

1.8559 

476.5 

5.07 

**.5 

1*371 

721.3 

369.3 

.1*218 

-70.4 

224,6  -----  ... 

1.8475 

*76.5 

5.71 

*7.0 

1*647 

224.5 

578.2 

.1*358 

*9.0 

224.1  .  .F=,_.  . 

1.8391 

*81.1 

5.38 

*7.5 

1*773 

710.9 

542.5 

.1*890 

67.7 

224.5 

1.8308 

484.4 

5.16 

*S.O 

1889* 

1*3.1 

470.9 

.17190 

*6.4 

22*.5  . 

1.8724 

*87.1 

4.56 

««.5 

19"2* 

1*4.3 

473.6 

.17470 

63.1 

224.9 

1.8140 

460.6 

4.69 

*5.0 

15133 

1*1.8 

467.0 

.17749 

*3.9 

22*.8 

1.8056 

4*3.2 

4.71 

*5.5 

15780 

1*7.9 

485.3 

.1*031 

*?•* 

224.5 

1.7972 

465 , 2 

4.66 

70.0 

1540* 

183.4 

471.7 

.1*31* 

*1.5 

22*.5 

1.7888 

*98.5 

4.9* 

70.5 

19334 

18*. 0 

478.9 

.1839* 

60.3 

224.3 

1.7804 

500.4 

5.11 

71.0 

19*6? 

185.4 

476.8 

.1888* 

59.1. 

224.5  _ 

—1.7719 

503.6 

5.11 

71.5 

19790 

194.4 

500.0 

.19177 

58.0 

224.5 

1.7634 

506.4 

5.55 

72.0 

19918 

197.9 

496.1 

.19475 

36.8 

224.5 

1*7549 

509.2 

5.61 

72.5 

2004* 

179.6 

462.6 

.197*1 

35.7 

224.1 

1.7465 

511.3 

5.33 

75.0 

20174 

1*0.1 

4*4.0 

.2003* 

34.7 

224.1 

1.7380 

514.2 

5.45 

25.5 

20301 

176.9 

436,7 

.20313 

53,6 

223.6 

1.7295 

515.9 

5.46 

74.0 

2042* 

172.6 

446.9 

.20582 

32*6. 

222.9  _ 

1.7210 

512.2 

5.43- 

74.5 

20355 

174.* 

451.7 

.20850 

51.3 

223.1 

1.7126 

520.5 

5.60 

73.0 

2C6B2 

175.3 

453.3 

.21119 

30.6 

223.1  _  _ 

-  1.7041 

523.4 

5.74 

73.5 

20830 

176.5 

456.7 

.21*35 

49.4 

273.1 

1.6942 

526.8 

5.91 

74.0 

20978 

183.3 

473.2 

.2175* 

48.3 

222.9 

1.6843 

529.8 

6.29 

7*. 5 

2112* 

1*6.7 

483,4 

.27091 

47.2 

222.9 

1.6744 

533.3 

6.54 

71VQ — 2X214—19  3.3 

474.3 

.22*73 

46.1 

223.3 

1.66*6 

537.6 _ 6.58 

77.3 

2142? 

1*1.9 

470.8 

.22732 

*5.1 

223.1 

1.65*7 

5*0.7 

6*67 

76.0  . 

21970 

1*3.6 

474,0 

.230*0 

44.1 

223.6 

1.6448 

5*5.5 

6.89 

•'5.3 

21718 

1*2.6 

473.0 

.23409 

43.1 

272.9 

1.6349 

5*7.4 

7.0J 
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TABLE  17.  Sample  of  data  listing  for  an  ozonesonde  ascent  (continued) 


ST»*T  TON 

At A6,  * 

LAUNCH 

0ATF  51663 

launch  Zulu  2358 

5>UNf>e 

NUHBF*' 

515 

79.0 

21866 

177.2 

*98.1 

.297J2 

*7.1 

223.3 

1.6290 

551.8 

6.96 

79.5 

22014 

174.4 

*51.6 

.2*048 

*1.2 

272.9 

1.6151 

554.5 

7.01 

80.0 

22162 

1  78,0 

*61.* 

.2*36* 

*0,3 

272.8 

1.6093 

557.7 

7.32 

80.9 

22296 

175.7 

*53,0 

.24692 

39.4 

222.9 

1.5963 

561.4 

7.3’ 

81.0 

22*90 

166.0 

*29.8 

.24930 

38.6 

222. V  _ . .  . 

1*58.74 

564.7 

7.11 

81.9 

22964 

167.9 

*3*.* 

.25201 

37.8 

273.1 

1.5784 

568.5 

7.3* 

82.0 

22698 

168.4 

436.7 

.79*7* 

37.1 

222.6 

1.5695 

570.6 

7.51 

82.9 

22892 

161.0 

417.2 

.29742 

36.3 

222.6 

1.5605 

574.4 

7.37 

89.0 

22966 

147.7 

384.1 

.25993 

35.6 

222.1 

1.9516 

576.0 

6.87 

89.9 

29099 

140.8 

366.4 

.26727 

34.8 

271.9 

1.5*27 

578.9 

6.69 

8*»0 

2329J 

132.5 

3*3,o 

.26449 

3*.  1 

222.9  _ 

1.3337 

585.0 

6**2 

88.9 

29967 

130.5 

736,9 

.26663 

33.4 

223.6 

1.52*8 

590.3 

6.46 

89.0 

23902 

130.4 

335.7 

.26875 

32.8 

22*. 3 

1.5198 

595.5 

6.58 

89.9 

23659 

129.1 

332.3 

.27121 

32.0 

27*. 3 

1.505* 

599.6 

6.68 

86.0 

23816 

133.5 

3*3.0 

.27370 

31.2 

22*.8 

1.8950 

6C5.1 

7.07 

86.9 

2  3f  ''4 

130.4 

33*. 8 

.27620 

30.5 

274.9 

1.48*5 

609.7 

7. *8 

87.0 

24192 

130,9 

335,8 

.27867 

29,7 

22S1 

l.*7*l 

614.3 

7.28 

87.9 

24290 

129,5 

331.2 

.28114 

29,0 

229.7 

1.4637 

62*. 3 

7.37 

88,0 

24448 

124.1 

317,4 

.28354 

76,4 

225.7  . . 

U*533 

624,6 

7.2* 

88.9 

24606 

124.9 

319.2 

.28590 

27.7 

275.9 

1.4*28 

629.7 

7.  *6 

89.0 

24764 

129,2 

329.8 

.28831 

27,0 

226.2 

i.*32* 

834.5 

7.91 

89.9 

24923 

125.8 

321.2 

.29073 

26.4 

226.1 

1.4220 

638.5 

7.88 

90,0 

29082 

120.8 

308.3 

.79306 

75,8 

226.2  .  .. 

1.4116 

643,7 

7.75 

90.9 

29224 

1 15.7 

295.5 

.29507 

25.2 

276.1 

1 .*022 

646.8 

7.59 

91.0 

29366 

109.3 

279.0 

.29699 

2**7 

226.2 

1,3929 

651.3 

7.33 

91.9 

29908 

104.1 

269.5 

.29880 

24.1 

226.4 

1.3835 

655.7 

7.17 

92.0 

29651 

103.6 

263.5 

.30*57 

23,6 

227,4 

1.37*1 

661,6 

7.25 

92.9 

29794 

99.3 

252.8 

.30229 

23.1 

277.9 

1.36*8 

666.6 

7.12 

99.0 

25937 

101.6 

257.5 

.30400 

22.6 

227.8  . . 

1,355* 

672.1 

>  •  4? 

99.9 

26080 

100.3 

254.4 

.30972 

22.1 

277.6 

1.3*61 

675.8 

7.49 

94.0 

26223 

97.7 

2*7.6 

.30740 

21*7 

727.9 

1.3367 

680,6 

7,45 

94.9 

26366 

93.9 

2*2.6 

.30905 

21.2 

278.2 

1.3774 

686.0 

7.48 

99,0 

26510 

93.4 

236,1 

.31066 

20.8 

228.4 

1.3180 

690.7 

7.44 

99.9 

26660 

91.9 

231,* 

.31231 

20.3 

228.2 

1.3082 

694,7 

7.45 

96.0 

26810 

89.6 

226.8 

.31392 

19.8 

228.2 

1.2984 

699.2 

7.47 

96.9 

26960 

88.8 

225.2 

.31531 

19.* 

227.6 

1.2886 

702.7 

7.57 

97.0 

27110 

86,4 

218,8 

.31707 

19,0 

228.1 

1*2788 

7*7,8 

7,53 

97.9 

27260 

86.3 

218.2 

.31860 

18.9 

728.2 

1.2690 

712.8 

7.69 

98.0 

27410 

82.6 

208.7 

.32011 

18,1 

228.4 

JUJ5  92 

717,9  _ 

7,  *3 

98.9 

27560 

77.5 

195.8 

.32153 

17.7 

228.5 

1.2494 

723.0 

7.23 

99.0 

27711 

78.8 

198,8 

.32292 

-iS?- 

228.8 

_lx?396 

72|x6 

7.52 

99.9 

27862 

78.7 

198.3 

.32*33 

16.9 

279.1 

1.2299 

734.7 

7.68 

100,0 

28013 

78.7 

198,3 

.32573 

16,6 

229,1 

_ 1x2 ?0l . 

139,0 

7.85 

100.9 

28177 

78.7 

198,3 

.3272* 

16.1 

229.1 

1.2094 

744.2 

8.05 

101, o 

28341 

79.8 

200,4 

.32877 

15,8 

23%o 

1.1988 

752,7 

8,31. 

101.9 

28309 

80.5 

202.1 

•  33*32 

15.4 

230.2 

1.1882 

758.1 

8.65 

102. 0 

28669 

77.4 

194.0 

.33185 

..ISO 

230.3 

1*1776 

763.9  8.32 

102.9 

28833 

69.6 

174.6 

.33326 

14.6 

23*.  3 

1,1670 

769.2 

7.85 

10J.O 

28998 

60,7 

151,9 

.33*52 

l*.3 

23*.7 

1*1564 

176.1 

1,01. 

109.9 

29163 

58.9 

1*7,5 

.33568 

13.9 

23*. 6 

1.1457 

781.1 

6.98 

104.0 

29328 

38.9 

1*7.3 

.33681 

13.6 

230.7 _  .  _ 

-1.1351 

787.0 

7.15 

104.9 

29493 

37.1 

1*2.* 

.33793 

13.3 

231.6 

1.1245 

795.5 

7.10 

.109.0 . 

29658 

34.1 

139,2 

.33901 

13x0. 

231.2 

1.1139 

799.6 

JSifL 

109.9 

29849 

52.2 

130.* 

.3*019 

12,6 

231.5 

1.1016 

807.1 

6.85 

106.0 

30040 

*9.3 

122.7 

.3*132 

12,2 

232.0 

1.6693 

815.6 

6.65. 

106.9 

30232 

*9.3 

122.7 

.3*2*3 

11,9 

232.0 

1.0771 

822.2 

6.84 

CONTINUED  ON  NEXT  PAGE 


26 


The  design  of  the  data  processing  and  presentation  techniques  was  established 
in  collaboration  with  the  Research  Division.  University  of  Dayton.  Detailed  pro¬ 
cedures  for  processing  the  raw  data  records  into  the  form  appearing  in  this  report 
were  developed  and  carried  out  by  the  University  of  Dayton  personnel  under  the 
direction  of  Mr.  Nicholas  Engler.  Mr.  William  Brockman,  and  Mr.  Joseph  Boeke. 
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TABLE  17.  Sampl**  of  data  listing  for  an  ozonesonde  ascent  (continued) 
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Appendix 

DATA  PRESENTATION 


Provisional  ozonesonde  network  data  for  the  period  April  1963  through 
August  1963  are  presented  in  the  following  pages.  The  graphical  data  are  arranged 
in  chronological  order  and  presented  in  the  order  of  increasing  latitude  on  a  given 
observational  day.  All  times  are  given  in  Greenwich  Meridian  Time. 
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